The analysis of polychaete fauna from 20 softbottom samples collected in different shallow sectors of Mucuripe, Pecém and Santos harbors provided a list of 34 different taxa, totaling 366 individuals. A comparison with recent published data revealed the first occurrence of two polychaete genera and 10 species in Ceará state. Distribution by station, depth and type of sediment was also provided. Despite the considerable knowledge of polychaete fauna from the coast of Brazil especially in the southeastern region, little attention has been given to the harbor areas, which are under influence of anthropogenic impacts. This study represents an important inventory of polychaete fauna found in three harbors from the northeastern (Mucuripe and Pecém, State of Ceará) and southeastern (Santos, state of São Paulo) regions of Brazilian coast.
INTRODUCTION
Polychaetes are known as the main characteristic group of soft-bottom macrofauna. They present a large variety of strategies and feeding types, occupying different levels of the marine food web (Fauchald and Jumars 1979) , a significant contribution to the secondary production of benthic environments, and serve as important food source for many demersal fishes and invertebrates (Amaral et al. 1994; Petti et al. 1996) . Some species of polychaetes can rapidly colonize stressed environments by either natural or anthropogenic factors; their short life cycle, high fertility and reduced body size allow them to occupy new habitats (Ugland et al. 2008; Dauvin and Ruellet 2009) , constituting important health indicators of marine and estuarine areas.
The port activities have been reported to induce several negative environmental impacts and stress on marine ecosystems, including the discharges of contaminants, introduction of exotic species through ballast water, and dredging, which promotes the sediment removal and defaunation (NRC 1997) . Thus, besides of changing the way that natural variables influence benthic species, these activities may represent a relevant factor to the distribution of benthic species.
Brazilian coast has 34 seaports and some studies have demonstrated degradation of sediment quality associated to port areas, with negative effects on benthic fauna (Bemvenuti et al. 2005; Abessa et al. 2008; Choueri et al. 2009 ). Most investigations focused on ecotoxicological aspects of sediment contamination and their effects on soft-bottom communities, and thus, the record of the species has been poorly explored. Therefore, it is important to give more attention to the specific composition of different groups of benthic communities, such as polychaeta, and their susceptibility to environmental hazards.
In order to provide taxonomic information of softbottom communities in port areas of Brazil, which can assist risk assessments and ecological studies, this article aimed to inventory the polychaete fauna found in three harbors from the Brazilian coast: Mucuripe and Pecém, both located in the state of Ceará (northeast) and Santos, located in the state of São Paulo (southeast).
MATERIAL AND METHODS

Study site
The climate in Ceará coast is marked by a tropical wet with predominance of trade winds in an east to west direction, which determines the sediment transport direction (Jimenez et al. 1999; Nogueira et al. 2005 
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60 km west from capital, and is an offshore terminal, constructed 2,000m away from shoreline.
The Port of Santos is located within the Santos Estuarine System (SES) and is the major port of Latin America. Port activities and the Cubatão industrial complex, through effluent discharges, are the largest known sources of contaminants to SES; in addition, the Port of Santosis going through an expansion, which comprises construction of new terminal areas and dredging to deepen the navigational channel ). The climate in SES can be classified as wet tropical with rainfall levels ranging from 2,000-4,500 mm per year, with high variation from year to year and the regime of winds is dominated by the situation of Doldrums, with eventual winds from southeast, south and east (Moser et al. 2005; Siqueira et al. 2006) . Sedimentation results from influence of continental shows two distinctive compositions: organogenic and terrigenous facies. The first consists of organogenic substrates derived from calcareous algae, contributing with about 75-95% of calcium carbonate deposition (CaCO 3 ), with high contents of organic matter (OM). The outer shelf sediments are covered by gravel, while the sediments from the inner shelf are predominantly composed of sand with biodetritic gravels and low amounts of mud. Siliclastic material, heavy minerals and clay characterize sediments from terrigenous facies (Freire et al. 2004 ).
Mucuripe harbor is located within Mucuripe Bay, a coastal portion of Fortaleza City, capital of Ceará state, and its area comprises the access channel, anchorage areas and evolution basins protected by a long jetty (1,900 m). By its turn, Pecém Port Terminal is located in municipal district of São Gonçalo do Amarante, about and marine hydrodynamic processes. The first is given by freshwater drainage and erosion through the rivers that crosses the region, and it is characterized by inputs of terrigenous material; the marine process is controlled by tidal currents and continental shelf erosion. Particle size of sediment deposits ranges gradually from silt to fine sands, and the presence of mangroves have a role of retaining sedimentary material (Fukumoto et al. 2006) .
Data collection
Data presented are result of the sampling campaigns within the project "Ecological Risk Assessment in harbors of Ceará" supported by Foundation for Research Support of Ceará State (FUNCAP) and Brazilian National Research Council (CNPQ). In Mucuripe, sediment sampling was carried out in August 2007 in 10 stations: M1 to M5 were located close to commercial docks and tanker piers; M6 and M7 were situated at the access channel and M8, M9 and M10 were positioned in unsheltered areas. In Pecém, the campaign was carried out in January 2008 in 5 stations: P1 and P2 close to the docking piers; P3 and P4 at the access channel; and P5, in unsheltered area. In Santos, the sediment was sampled in November 2007, in five stations: S1, positioned at the Santos Channel mouth; S2, in front of the Containers' Terminal; S3, at Diana Island; S4, situated in front of Alemoa Terminal and S5, at the Piaçaguera channel near privative terminals of fertilizers and steel industries (Figure 1 ).
Stations were positioned with GPS (Global Positioning System) and the depth of each station was recorded. Samples of sediment were collected using a vanVeen grab (0.026 m 2 ). Grain size distribution was measured by a wet sieving in 0.063 mm mesh followed by dry sieving of sediments and then data were classified according to Folk and Ward (1957) . Levels of CaCO 3 were obtained by HCl digestion and gravimetric method (Gross 1971) , and OM content by adapting the method of combustion and gravimetry (Luczaket al. 1997) . Biological samples were obtained from a composite sample of 3 replicates (0.078m 2 ). The sediment was carefully washed and sieved through a 0.5 mm mesh and the retained material was preserved in 70% ethanol. In laboratory, the species were sorted, identified, quantified and checked for the taxonomic status using the WoRMS database (WoRMS Editorial Board 2014). The polychaetes were deposited at the "Biological Collection Prof. Edmundo F. Nonato" (ColBio) of Oceanographic Institute of the University of São Paulo (IO-USP).
RESULTS
Sediment samples from Mucuripe and Pecém were classified, according Folk and Ward (1957) , as sandy (fine and very fine), except for M9 and M10, which were classified as medium and coarse sand, respectively (Table   1) . Calcium carbonates and organic matter levels presented high levels at the deeper stations, especially in sheltered areas, which can be associated with the deposition in both harbors induced by the jetty. These results corroborate the characteristic of sediments from terrigenous facies of this region (Freire et al. 2004; Marques et al. 2008 ). The sediments collected in navigation channel of Port of Santos presented a predominance of very fine sands, with increasing fine particles (coarse silt) towards the inner estuary not considering the predominance of fine particles in S1. Calcium carbonates were high in S1, S3 and S4, whereas the OM levels were higher in the inner estuary (S3 to S5).
A list of polychaetes and their distribution by station, depth and sediment type are presented in Table 2 . A total of 366 individuals were recorded, distributed in 34 different taxa. Some individuals from the families Eunicidae, Glyceridae, Orbiniidae, Paraonidae, Sabellidae and Terebellidae were not possible to identify at genus or species level because of their preserved conditions and some others were identified only at genus level.
The families Ampharetidae, Capitellidae, Cirratulidae, Cossuridae, Eulepethidae, Nereidae, Paraonidae, Sabellidae, Syllidae and Terebellidae were found only in samples from Ceará (Mucuripe and Pecém) while the families Hesionidae, Lumbrineridae and Onuphidae were recorded only in Santos. In the other hand, Timarete sp., Glycera lapidum, Glycinde multidens, Magelona papil licornis, Sthenolepis grubei and the spionids occurred in all areas. Mucuripe accounted 27 taxa in the sheltered areas (M1 to M8) and the most frequent species were Glycera lapidum, Magelona posterelongata, Laeonereis acuta and Prionospio pinnata. No polychaetes were collected in M9 and M10. In Pecém14 taxa were found and the genus Scoloplos was the most frequent being reported in P1, P2 and P3. A total of 16 taxa were identified in Santos where Glycinde multidens occurred in S1, S2 and S5.
DISCUSSION
In coastal environments, the main factors determining the structure and function of benthic communities include the inter-relationships among environmental variables, biological aspects and anthropogenic factors. Particle size, salinity, depth and OM levels normally are the main drivers, with high diversity of species related to heterogeneous sediments and the complexity of habitats formed by the combination of different substrates (Fresi et al. 1983 ). Mucuripe and Pecém showed the distribution of polychaete species associated with fine sandy sediments (FS to VFS) in the sheltered areas, since no polychaetes were found in coarser sediments from the unsheltered areas (M9 and M10).
In Mucuripe Bay, after the harbor implementation a significant change in the environment has occurred. Before the harbor installation the bay was characterized by the presence of sandy beaches and bars with higher rates of sediment transport, however, after the installation of the rock jetty the sediments transport was changed and creating depositional areas of finegrained sediment (Maia et al. 1998) .
Pecém also presents a rock jetty with similar conditions of sediment transport and deposition and the predominance of fine sand in sheltered areas can be Table 2 . List of polychaetes and their occurrence at the sampling stations of Mucuripe, Pecém and Santos harbors as indicated in Figure 1 . CS = coarse sand; MS = medium sand; FS = fine sand; VFS = very fine sand; SC= coarse silt. associated with the hydrodynamic effects of sediment transport induced by jetties, affecting thus the distribution of species in the same way as in the Mucuripe. Unfortunately, no comparisons before-after the construction of both harbors could be performed due to the absence of data from fauna previously the existence of both harbors. In Santos, the presence of mangroves in the inner estuary has a material retainer function, which explains the higher deposition of CaCO 3 and OM in S3, S4 and S5. The sewage outfall also promotes the input of material to the inner Santos Bay, resulting in the higher levels of mud and OM in S1.
Regarding the occurrence of species, recent literature was checked and data were compared with records provided for Patos Lagoon (Bemvenuti et al. 2005) , the states of Santa Catarina (Almeida et al. 2012) and Paraná (Lana et al. 2006) , São Sebastião Channel (Pires-Vanin et al. 2014), São Paulo continental shelf (Paiva 1993) , Guanabara Bay (Santi and Tavares 2009) and Vitória Bay Estuarine System (Nalesso et al. 2005) . All taxa that occurred in this study were previously found in those regions. It means that the polychaete fauna mainly from harbors of Ceará (Mucuripe and Pecém) is similar to those of South and Southeast Brazilian coast and, in the case of Santos, the data only corroborate the occurrence of typical fauna of the region.
On the other hand, based on recent data records (Franklin Jr et al. 2006; Amaral et al. 2013; Pagliosa et al. 2014) , we highlight the first occurrence in Ceará state of 10 polychaete species (Mellina cristata, Cossura candida, Pareulepis multibranchiata, Glycera lapidum, Magelona posterelongata, Sthenolepis grubei, Polydora cf. ligni, Prionospio pinnata, Prionospio cf. pygmaeus and Petersenaspis capillata) and two polychaete genera (Aphelochaeta and Ceratocephale).
These new records will contribute tothe NONATO network, an interactive data base on Polychaete distribution of Southwestern Atlantic Ocean (SWAO), formed by researchers from Brazil, Uruguay and Argentina (Pagliosa et al. 2014) . The authors stated that there are many early studies and grey literature related to biodiversity information, which is difficult to retrieve, whereas current data are more readily accessible in scientific e-journals and abstract indexes and data repositories.
In this sense, we emphasize that the records presented here increase the knowledge of fauna of polychaete from the Brazilian coast, especially in Ceará State, due to new occurrences. In addition, these areas are under influence of environmental impacts from urbanization, industrial and harbor activities, and thus, these data can also assist in ecological risk assessment and ecotoxicological studies of sediment contamination by providing information on potential non-target organisms from benthic fauna, such as the polychaetes.
